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Development of an Ultra Cold Ncutm S(-NUWCat MLNSC

S, J, SaMmn, ‘1’, J, Ihwlca, R. IIill, (;, 1,, (hem!, ml C. L. Morriu

LntrAlomntrNutionul Laboratory
b AlmmIu,NM 87545

ABSTRACT ●

{Mm Cold Nrutrona (UC3J) mt k prmiunnd M. qmilstlnn srm~ using s vuiirty of tmchrdqua. To dxte
tho tochniqw umd h~ bocn @ IMW mmtwr UIId Ilnpplm ddh cold n.utronrr Into i MN ftem ● mwbrjg cn’yutal.
Thla is pdrruhrly mpplirmblow xhorkpubo upaliatbn murcm, Ws am pmandy trnrwtruoting● UCN xuum nt
LAN8CM uuing thb mothud In addition, luK gairu in U(;N dornrity uhmdd tm prmiblrr wing wrywnio UCN
anm’t?m krch b under ww d &tt%ifIm to dmotwtmto lwchnicmt bibility O( n fioswn dwurATium muurc.m 1(

nuwwwr61], ● artnrvw d tiIi# $yprI rwnddbo impknwnrmd rA futurw apallatinn sourtm, nu141M th long pub murcw
I“,i,jg pl~,u,~~ Ut r~ Al~mq wit], R IJ{!N ,iw~iQI tl,mt,~ ~ lW ud!~ Of frqIIIIIHIa lIi@w thlul thtlt lJIWMWtIy

iwilubk at Iwct4m.

1 Introduction

‘1’hrnrnlwrentl IMtt41rhIu of low ener~v neutlrrmn mm hv dwwribod i~ an imiox or refraction, TII@ imhw d
refrncl ion n in n tluwtionof tho coherent nwbttrwing Iw@.h b rmd density 1)of 1110mntrdnl, d 11}0ucwt.rnurorm@’



2 INNRotorsource9

7% h- lX’N rknalty to rk haa hmn anlkd ●t tlwILL redar udngs S&qrcd t?dirm In thin ddm
odd nmtrona (40 - 80fn/net) aro ~wltdondiy dnmbatd in art I&m wrtkrai @da tuhrr and dmquontly
Ihpplaruhhtl httn11(JNlqIrmtllipla ndklon from tho qidly rnwlng blulaa d a Mdw Thla rnwd ~-
aukmtantidy rmluru tiw Inmm In the tmnapnrtofthaodd nnutmu anthkdt wlncka In tiM guida tubn aarr k
wnidnrl and trnnapnrt hwucumm k dtw to t iruatnallrw numbm d hvaragrI rrdlmhkm nmrrmary tiir mnmltrnn In
rwdr tk turbk. ‘llria ktnrr k praimmrl rnmmmcd I JCN dendlbm of R7UCAf/mns, A wrrlri rmxml. 1

‘llm mmtdderntifuw fm UCN Mrxhdtm at a @laLlon rnnm.a- ~ilo dlkmt. frrmnH rnwkw. In a mndlathtti
mmt~ B @an ham urikm ● h~h-X hrgut hi whh apprtmirrmtoly I rruutran pm .W MuV d km FWM
(onmparmi to akut lIKI MaV for a mwt4w) k prtxhmui,ti b kt nmtram m lkm lkrnmliwul anti mmki
in M WIrluty d nrmlm- lIhr UCN pmdudioo, tho mpdiulkra nautmrra muk IM firul Iuudarntd in M Iktuld
~v~l nrmlrrutcw, Wa will dkw U(W prrmlunh at two diihmn typm of almllttirrn wwrm9: ahnrt pnk
(91YS) and Inns Pdao (LPHH) npnllat$on srmrmm ‘IIM HPHH la tdtarmtariwd W farllltioa iihn I,ANtK.X% ltIIH,
utid IPN!I whrwa thaprotonPUIMUin rypkall,v M k miarmrmntulmor ~ d tlta putrm wkkh of mrhl nmwrurm
is Munninml by tlnr nrndrrrnlor. At M LP2W, h pulmr wkkh may rtmgn from u nulliamond w LxdmtmM W*W
(CW) and the pine wldttt o! tha rcdd ncutronah dmtnwd by M muss wkith d the prnmn barn. ‘1’hrn!IINQ
(rw) naumrr snura tm● LI%S, M Is W prqmud LAN&4E 1 MW ~m



rats (Xl I lx) 4 a pultlnrr dmut H m horn ttm nmda-,

Adrmnntkvimroftho aqmttqhnnedatMLN3Cbhml nklg, 1, Wb~pact toprodumUCNata
dsndv d ● Ioast 10UCIU/mrI uhu the nxbti~ llqdrl I@- rnmkatm- at LANFK!R It Is qwdmrl thst In
lhe ~ lbtum Ml,FWC will bqln ** rm ● nlnwmmth pmhwkgt uklulo wmy ~. Tltla will ●lk ●

fmdannmMphydm~amtol@n. Ast.kpcwwdSIWat MLIUSCkmspdmdtol~ hrn thmmrrralt
10MW H 10 Inltlnlly I MW and law to 510 MWt am tmnempm$mhtantkl MJvnmm In the UCN detultk
to tamadlhwd
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3 Cryogenic UCN $ourcoct
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